Partial correction of the alpha-galactosidase A deficiency and reduction of glycolipid storage in Fabry mice using synthetic vectors.
Fabry disease is a recessive, X-linked disorder caused by a deficiency of the lysosomal enzyme alpha-galactosidase A, leading to an accumulation of the glycosphingolipid globotriaosylceramide (GL-3) in most tissues of the body. The goal of this study was to determine if systemic delivery of a nonviral vector could correct the enzyme deficiency and reduce the levels of GL-3 in different tissues of a transgenic knockout mouse model of the disease. Cationic lipid was complexed with a CpG-depleted plasmid DNA vector and then injected intravenously into Fabry mice. The levels of alpha-galactosidase A and GL-3 in different tissues were assayed at various time points after injection. Expression of alpha-galactosidase A was detected in the different tissues of Fabry mice for up to 3 months after complex administration, but resulted in minimal reductions in GL-3 levels. However, the use of the anti-inflammatory drug dexamethasone and multiple dosing increased alpha-galactosidase A expression and resulted in significant reductions of GL-3 in all the organs with the exception of the kidney. In addition, injecting complex into young Fabry mice partially prevented the normal accumulation of GL-3 in the heart, lung, and liver. Systemic delivery of a cationic lipid-pDNA complex partially corrected the enzyme deficiency and reduced glycolipid storage in a mouse model of Fabry disease. The results are one of the few demonstrations of long-term efficacy in a genetic disease model using nonviral vectors. However, substantial improvements in expression, especially in critical organs such as the kidney, are required before these vectors can become a viable approach to treat Fabry disease and other lysosomal storage disorders.